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INTRODUCTION
Obesity in children and adolescents is a public health issue in many countries and is the result of a chronic imbalance between the energy supplied from food versus the energy required for movement, vital functions and thermogenesis. Obesity is treated as an important risk factor in the development of chronic non-communicable diseases, which contribute to a reduced quality of life and life expectancy. As a multifactorial disease, in addition to genetics, which can explain up to 30-40% of obesity cases, lifestyle habits, family, social, and environmental contexts can be predictors of weight gain [1, 2, 3] .
Among the environmental and behavioural factors, the most important seem to be the following: poor diet, little physical activity, a sedentary lifestyle, and sleep deficiency, which is the reason for increasing ghrelin serum levels and decreasing leptin hormone levels, leading to an increase in appetite and consequent weight gain [4] . It is notable that among the environmental factors affecting increasing obesity rates, some of them are significant: the advertising of food products, eating habits, availability of foods rich in monosaccharides and disaccharides, and finally, cultural changes [5, 6, 7] . Advertisements suggest an intake of highly processed foods high in sugars and disaccharides (sweetened drinks, chocolate bars, drinking chocolate, ice cream,
sweetened yogurts, etc.). In the Polish psyche, sweets are treated as a reward and a source of pleasure [8, 9] .
Many factors for increased food consumption can be explained from the make-up of society and, in particular, the way in which social groups are organized. Undoubtedly, a higher density of fast food restaurants and convenience stores located close to residential areas, usually offer the same and highly caloric food [10] . Area-based or neighbourhood socio-economic deprivation is also associated with physical inactivity, poor diet and increasing risk of obesity [11, 12] .
Obesity poses a big and real threat to the health status of individuals as well as to the health status of populations. The economic consequences of obesity are both evident and negative [13, 14] . Overweight and obesity in children and adolescents increase the risk of breast, colon and prostate cancer, heart disease, hypertension, Type 2 diabetes and metabolic syndrome, as well as kidney and bladder cancer [15, 16] . The International Diabetes Federation (IDF) identifies that untreated obesity and hypertension are components of metabolic syndrome and raised mortality [17, 18] .
Over the past several decades, obesity has become a major global epidemic. In 1997, the World Health Organization (WHO) officially defined obesity as a disease. Since 1980, the number of obese Europeans has almost tripled, and in the United States in 2010, more than two-thirds of adults were overweight and one-third were obese [19] .
According to a report by the Polish Central Statistics Office (GUS), "Health status of the population in 2014", more than 62% of men and 46% of women had excess body weight. More than 44% of men were overweight and 18% were obese. As for women, 30% were overweight and 16% were suffering from obesity [20] .
The epidemic of obesity in the adult population has been accompanied by a rapid increase in the number of obese children and adolescents. According to research by the National Food and Nutrition Institute (Poland), the percentage of children and adolescents who were overweight and obese in Poland was under 9% in 1995 and over 11% in 2000. Studies carried out in 2005-2006 on adolescents aged 11-15 living in Warsaw, revealed that 18% of boys and 12% of girls were overweight, and 3% of them were obese [21] .
A study conducted by the National Food and Nutrition Institute in 2010 (the study involved 1,255 children aged 9 living in the Mazowieckie, Podkarpackie, Opolskie, Pomorskie and Wielkopolskie provinces in Poland) suggested that nearly 19% of girls and over 17% of boys were overweight and 4% of girls and more than 6% of boys were obese. In 2014, the prevalence of abdominal obesity in rural boys and girls was close to 11% and 9%, respectively [22] . The above data suggest that overweight and obesity rates are escalating. The dynamic growth of overweight and obesity resulting from lifestyle and changes in dietary behaviours of society is also linked to socio-economic changes occurring in individual social groups and countries.
Studies on the impact of socio-economic conditions on the occurrence of obesity in children and adolescents have been undertaken in many countries, but the results are not unequivocal [23, 24, 25, 26] . Diversity in the field of socioeconomic development occurs not only between individual ethnic groups but also within groups in countries with a multi-ethnic structure of society. Multi-ethnicity in most cases implies belonging to social groups with diverse religious and socio-economic status. Therefore, socio-cultural diversity and economic status are taken into account by researchers of obesity [27, 28, 29] .
The relationship between the level of urbanization and the occurrence of overweight and obesity is also a subject of interest. In this case, the results of the research are also not clear [30, 31, 32] .
To determine the relationship between socio-economic development, the level of urbanization, the consumption of selected food products and the occurrence of overweight and obesity is not a new problem. However, due to the changing living conditions in Poland, the improvement of economic status and changes taking place in the Polish psyche, it is advisable that one continues to assess the phenomenon of obesity and overweight as the effects of multifaceted changes in Polish society.
OBJECTIVE
The aim of this study was to assess the relationships between the prevalence of overweight and obesity and the level of urbanization, the consumption of selected food products and the socio-economic development within the different provinces in Poland.
MATERIALS AND METHOD
The material used in this study is based on data published by GUS for population, components of the Human Development Index (HDI), urbanization level, average monthly consumption of selected food products per person and the percentage of people with obesity and overweight in all the Polish provinces. These data reflect the years 2003 -2014 [33, 34] . Data on the number of overweight and obese people were taken from the GUS report "Health status of the population in 2014" [20] .
In this study, the terms 'adolescents and young adults' were used to describe the group of people aged 15-29. In order to illustrate the problem of obesity and overweight in Poland in the most appropriate way, the following subgroups within the population of people aged 15-29 years were singled out: female overweight (FOW); female obesity (FOB); male overweight (MOW); male obesity (MOB). Data were taken from the GUS report "Health status of population in Poland in 2014" [20] (Tab. 1).
In order to facilitate the data analysis, all Polish provinces were divided into two groups according to their urbanization levels. Provinces with more than 50% of inhabitants living in urban areas (urbanization index > 0.50) were defined as urban regions (predominantly urban), while provinces with less than 50% of inhabitants living in urban areas (urbanization index < 0.50) were defined as rural regions (predominantly rural).
HDI is a synthetic measure that describes the effects of the socio-economic development of countries and regions. This index was introduced for the first time by the United Nations for the purpose of international comparison. A method for its calculation was presented in 1990 by a specialized agency of the United Nations -the United Nations Development Programme, and it is used to compare living conditions [35, 36] .
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The HDI measures a country's (or a region's) average achievement in three main aspects of human development: longevity, knowledge (education), and a decent standard of living (defined by GDP pc in Purchasing Power Parity, i.e. gross domestic product per capita converted to international dollars using purchasing power parity rates).
To determine the HDI values for Polish provinces, the following indicators were taken into account to describe the situation in the areas under analysis: fixed minimum and maximum values for life expectancy (25/85 years), a total enrolment rate (0-100%), reading and writing comprehension (0-100%), GDP pc in Purchasing Power Parity terms. Provinces were also divided into two groups according to Human Development Index values. In order to divide provinces into well and poorly developed regions, the median value of the HDI (0.7575) was used.
Statistical analysis.
The data obtained were presented as mean ± standard deviation (SD). Parametric statistics, the t-test, and the Pearson correlation were used to analyse the differences in scores between different groups of provinces (urban vs. rural and poorly developed vs. well-developed) and to find the proportional relationships between the number of overweight and obese females and males in the population.
The level of statistical significance was set at p < 0.05. Data were analysed using Statistica software, version 8.0.
To In the case of milk (litres) and eggs (units), units of measurement were converted to kilograms/grams.
RESULTS
In order to conduct comparative studies, data concerning the prevalence of obesity and overweight in males and females 15-29 years of age, were calculated as a percentage of obese and overweight persons of the total population. Data and indicators describing the degree of urbanization (UBRI) and living standards (HDI) in the Polish provinces are shown in Table 2 . 
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Because of the fact that obesity is a consequence of the longer-term imbalance between calorie requirements and supply, the consumption, measured as 1 kg per capita, of various types of foods in particular provinces is presented in Table 3 .
The data obtained did not show a statistically-significant correlation between the number of overweight and obesity cases and the socio-economic development of the region (HDI). The study showed no dependency between the number of overweight and obesity cases in the group of adolescents and young adults, and the degree of urbanization (URBI) (Tab. 4).
No statistically significant differences were found, neither quantitative nor as percentage of obese and overweight men and women, living in urban and rural regions (Tab. 5).
The study does not explicitly indicate a relationship between the occurrence of overweight or obesity in the studied subgroups in well and poorly-developed areas (Tab. 6).
The data collected in Table 7 present a strong negative correlation between the consumption of sugar and the level of urbanization (-0.710; p=0.002). Moderate negative and statistically significant correlations between the level of urbanization and bread and grain product consumption (-0.642; p=0.007) and fresh milk consumption (-0.594; p=0.015) were observed. A statistically significant correlation was found between URBI and fish consumption (0.550; p=0.027). In the relation of HDI levels and consumption of oils and fats, a strong negative and statistically significant *-Due to the fact that the density of milk varies between 1029-1033g at a temperature of 20 °C (the weight of 1 litre of milk may be within limits of 1029 and 1033 grams), in order to standardize calculations, it was assumed that 1 litre of milk was equal to 1.03 kilograms. In the case of eggs, it was assumed that the L category egg weighed 56g. 
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correlation was noted (-0.788; p < 0.001). In the group of overweight women, a moderate negative and statistically significant correlation was noted (-0.511; p=0.043) in cheese and curd consumption. Selected food consumption trends in Poland in the years 2003-2014 were analysed. For this purpose, the data published by the GUS in Poland were assessed [48] . It was particularly interesting to study the spatial diversity of the consumption of selected food products (Fig.1) . The variability index for most products remained below 10%. The only variability indices above 10% were for fresh milk (11.3%), fish (15.8%) and sugar (18.8%); however, the differences expressed by these values were insignificant.
The variability indices of selected products consumed represented in Figure 1 are characterized in most cases by a certain stability. A significant increase of the variability index for sugar consumption is recorded. However, low values in the variability index of the consumption of selected products, indicate a low regional diversity of the consumption of these products in general. This means that Poland is homogeneous in this respect.
The range of the phenomena of obesity and overweight in Poland as the total mean percentage of overweight and obese people in the study age group and the level of the Human Development Index is illustrated in Figure 2 .
The graphic description of the problem shows that in terms of the prevalence of obesity and overweight, Poland is not a homogeneous country. The phenomenon of overweight and obesity, measured by the total structural mean of obese and overweight people aged 15-29 in the population of the regions studied, in most cases occurs in poorly developed areas: LBS -5.08%, LDZ -4.84%, KPM -4.58%, PDK -4.45%, WMZ -4.43%, OPO -4.15%, LUB -3.82%, SWK -3.78%. However, its high level is also noticeable in regions where the HDI exceeds the median: WLK -4.46%, PDL -4.46%, SKL -4.19%, POM -3.92%, MAZ -3.76% (Fig. 2) . 
DISCUSSION
Obesity is not just an aesthetic problem, it is a health hazard. The problem has become increasingly visible in all developed and many economically developing countries, including Poland. It is difficult to explain this by analysing the economic conditions alone. It appears that some other factors, e.g. cultural and historical, and even the long-lasting consequences of Prussian, Austrian and Russian annexations of Polish territory should also be taken into consideration [37, 38] .
The high values of standard deviations describing the prevalence of overweight and obesity among male and female subjects living both in urban and rural areas suggest the heterogeneity of the studied areas. The variety observed in terms of obesity and overweight, both in rural and urban areas (high SD values), may suggest that all Polish territory is heterogeneous in terms of quality of life, and this variety applies to both urban and rural areas. Although the results obtained are statistically insignificant, taking into account absolute numbers, the number of adolescents and young overweight men and women living in highly urbanized areas is slightly higher than the number of overweight men and women living in rural areas. The same can be said for structural indicators, with the exception of the urban population of overweight men. This may suggest that the urban population aged 15-29 may be treated as a risk group for obesity and overweight [39] .
A similar situation occurs in the case of well and poorly developed areas. High values of standard deviation of obese and overweight people are also noticeable here, which indicates a quite significant dispersion of the studied phenomenon in well and poorly developed areas. If the internal structure of the Polish provinces (e.g. Wielkopolskie province) are taken into account, this interpretation appears to hold true logical. The heterogeneity of poorly and economically well-developed areas in terms of obesity and overweight in Poland is not an isolated case, a similar situation also occurs in several other European countries [40] . The presented study confirms results previously published by other authors dealing with the problem of excess body weight [41, 42] .
In Poland, unlike in many countries (developed as well as many developing ones), the incidence of obesity and overweight is not closely correlated with the socioeconomic development of regions expressed by the Human Development Index value [43, 44] . It is also difficult to observe a trend similar to that observed in some Latin American countries, where the prevalence of overweight girls decreases in well-developed regions [23, 24] .
The results of the study did not reveal a significant correlation between the number of obese females and males and socio-economic development (HDI values (Tab. 4). The data obtained indicate that in Poland males aged 15-29 years suffer from overweight or obesity more often than females. The quantitative and structural indicators for overweight in rural and urban areas (Tab. 5) are twice as high for men than for women. Such a phenomenon is observed in many highlydeveloped countries, such as the USA, Canada [45, 46] and Western and Central Europe. However, in Eastern Europe, North Africa, the Middle East, the Asian-Pacific Region, as well as in Central and South America, the number of obese women exceeds the number of obese men [26, 32, 47] .
Almost all over the world, obesity rates are rising, though not as rapidly or as significantly as in the USA where roughly two out of three American adults are overweight or obese (69%), and one out of three are obese (36%). There are indications suggesting that poor eating habits are the reason for this phenomenon [25, 48] .
The results of this study (Tab. 3) suggest that the eating habits of men and women living in different Polish provinces are quite similar. From the results obtained, Poland is a homogeneous country in terms of its eating habits. The differences in eating habits depend more on economic status and degree of urbanization than on the region of Poland where an individual lives (Tab. 3; Tab. 7).
CONCLUSIONS
1. Both in rural and urban areas, the differences between quantitative and structural indicators for overweight and obese subgroups are not statistically significant. 2. The study did not confirm a statistically significant relationship between the prevalence of overweight or obesity and the socio-economic development of regions expressed by the Human Development Index. 3. The results of the study indicate existing dependencies of the consumption of some of selected products, especially sugar and bread and grain products, in respect to the level of urbanization.
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